BDNF and CNTF regulate cholinergic properties of sympathetic neurons through independent mechanisms.
Cultured neonatal sympathetic neurons can synthesize and corelease norepinephrine (NE) and acetylcholine (ACh). Evoked release of NE has an excitatory effect on the beat rate of cocultured cardiac myocytes while ACh release results in myocyte inhibition. Here we show that the cholinergic properties of the neurons and the relative level of NE and ACh corelease are modulated by neurotrophic factors. Brain-derived neurotrophic factor (BDNF) rapidly promoted ACh release in the absence of cholinergic differentiation activity and even in neurons that were predominantly noradrenergic. This increase in the cholinergic component of sympathetic cotransmission was sufficient for myocytes to display an overall inhibitory response to neuronal stimulation. In contrast, short-term growth in ciliary neurotrophic factor (CNTF) resulted in the upregulation of cholinergic and downregulation of noradrenergic markers without an effect on normal excitatory neurotransmission. Only once the cells had acquired a cholinergic phenotype did CNTF acutely promote the evoked release of the cholinergic vesicle pool. The results of this study indicate that BDNF and CNTF, acting through independent pathways, modulate NE and ACh cotransmission to regulate the level of sympathetic excitation or inhibition of cardiac myocytes.